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LI Zuo-peng ZHANG Tian-chi ZHANG Jing
(College of Computer Science and Technology, Harbin Engineering University, Harbin 150001, China)

Abstract Cyber-Physical Systems(CPS) refers to the tight conjoining of and coordination between computational and
physical resources,and will change the way in which we interact with the physical world. As the evolution of Internet of
Things, CPS has attracted extensive attention of research institutions, government departments and community in china
and abroad. This survey introduced and described the CPS of definition, system architecture and features, in addation,

mainly studied and discussed the CPS of theory and technology hierarchy, the important challenges toward computer
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science technology and situation of researches, finally the future perspective of research trends was presented.

Keywords Cyber-physical systems,Computation resources, Physical resources, Internet of things

Tk

1 5|

N RESR BRSO QBT IR R B —TET
PR S TRNHSEBEE TEM, XREFRYEMS
F 45 (Cyber-Physical Systems, CPS), &3 CPS ¥ /) EZ K H
FEEEMTEN LY SEH EFRBRE FEEE.F
EREBESAEHD MR EEMAL . BT RENEESEL
BEiE LI, CPS MR &im i 20 tH4gm IT &
5, B4R Internet LT A5 AR E TR —#E, CPS By i
KA SR LT R,

2006 4F 2 A, X ER ¥R A A HCEBRRES TR VE
CPSFNEEMHRIMA . 2007 FEEH BB H AR
ZRE(PCASDRZHME(R THILE—RFHFTP
B BEARM R, R T REF B RARSIRN 8 M EBEM
W, 2 CPS BE .

REX CPSHAHIEEEN (BRESEMPARTERE
R ERERESLMI TR 2010 FEE AP
T “Y Bk W 4 38 #f ”——Cyber-Physical Systems, 7E 2010 4E
1A 15 H,E% 863 i RIGREATIHERUALE LIELEHT
“FRYHERE RS CPS RREMBIE” , WAITET CPS K

IR H3#9:2010-08-26 R HH#H.2010-11-12
60973075) %% Bl

e B B AR SR 1 [ R 2 B G B4 A8 O I A <5 7 I B /)
R,

EXH N AR CPS HE L RESHWMEE, 5F
HAPRANTIE CPS WEBHRAKR .CPS Hit BHLA 2 E
BRI E R SR AP IR, &5 MR X CPS BB 5T &
.

2 CPS ik

2.1 CPSHIEX

15 B Y HRL-& £ 58 (CPS) &3 11 118 (Computation) . i§
15 (Communication) 5# %] (ControD R B S HEERME,
THTAERESYERFENEES S SHANT -REER
5

MR L, CPS B EY ARG T HRATTE 5EFE N
SEITHE #E R (Computation Processes) 5 ) 3 i# 72 (Physical
Processes) B — &4k, T+ E 3 2 5 ¥ 3 o B8 o X RIE 3F
(Feedback Loops) F M EE WS, LM AR HEHS W
STy BERR TR SCR AR B AN L PR S

FEEM b, CPS £ f i@ 776 A [F) i (8] F1 25 6] 78 BB 09 4 A6
AW FAEHRUREUBRNB SRS RE, QFBRA YK

AT FEFK 863 WP H AR L B2 (2007AA017401), B &K B RBL22 24 (90718003,

RIEM1979—), 5B 144, OCF &R, RBEB TN 0 415 BYEME RS TR B3 M% , E-mail: lizuopeng@hrbeu. edu. cn; # F 4 (1990—),
5, ERFITE AR YRR WA965—) &, ok, 3048, W A S, FEHS WA TS B,

-25.



MER S S ARBRYFFER T RERAL . ENFREZ
)38 A R BT (F HAR  AHE I 4 Eemh R A L B T
1B, ZHMYR S TRESMLH B EB A BH S5
SERMERRS.

2.2 CPSHIRGLEH

2.2.1 CPS#AAAREREL

CPS B A 20 3515 B8 (Sensor) . $1472F (Actuator)
o 5 #2524 B 56 (Decision-making Control Unit), {548
—FpR AR &, B I  BRASN R ES B A (i
JoFOBALEH (IESE) TR — R AR RS B
B H S 2 S s foR R T R
—FP BB IR R, BRUB IR R F P SORE SCHLIN AR B
B8,

AL G RGERAHERIVLES GLE DT CPS
B THAEB I8 H T, AT CPS BB A IS S H ok .
WA 2 PR GRS SHTH R YEATEH RN D g
5 10 B ST AR 4 45 T R U R B WA WU AE 55 5 A AR I IR B B R
T3R8 DRSR IR i 570, MR MU BB Bk i A 225 3+ B8 3
BRI S s PUTAHRIBIE H I S B X R

FP AR

uz;

N
i mremesanrs | % |

gxpsrn (O RERSER Gi> PR

R
LRAR |

e

N

H2 CPSEyEATIEEEEAT

2.2.2 CPS#yth4#

CPS Bz f17E AN 7] i 18] 123 (7] 75 Bl 9 P 3R (2 I 300 &R
g, M ELBRA BRAERPT FRAERSAER N E. 2
# FEERENEAT R TR T AR E R EM
%E%M%%Eﬁi&ﬁﬁ(ﬁn Internet B3 e / FIHF EE AR 45 28 F
TR RVBHEAE T M 45 ML T CPS ER MK REH, R
TTREME SC LA B 35 A W W AR g W B3R . B X SOk
(5, 6 MR ABIF, & U/ H T CPS KRG I — MR IE K
ROLE 3, EHRRE . NEZHMYHBEHR ., RKBEL
BECEBHE I RAAER REZ AN Z RS M
FREIMEEMITEERET CPS EEAR A 50 B T
4 ER CPS 5t RivED, AAKERN 5
HHE.

FERLIABE P, KB R E BT LB E T B AR
4% , IR S O A B BR B M BB R B M DR, R R
W 4% o R A MR A — A B B R S A 2R R 1S B
1o 1 4% Tl 5% 338 4 ol SR 42 ) R T 5 PSR BBS h BAST 5 DT

o 26 o

FRiE P44 20 5 52 BB ) PSR 5 Rl

KRN PR AREWER

B SE St N mwum *
ﬁxﬁmm % -3
;B
ww&& /
- T
/

J Mebw/MM @@. meemlw \
} \

A

b3
.
Fad
k-
S
Rl
ol
s
"
9

\
I
5 R$% A W% A z
% [
e i ;&
oy ® B
o W A% A 4
x & FfeIntornot/ ¥R A% I‘*
\ ‘. ’
\ i (] /
N ]
—— e b o o ——— —— — —— — —//— —
AN 1 B4 w &mﬁ /
PV ~f
b / . -,
z #BEAS |- / m;ma _
i BB / i RAT ; E:
BRE(.0 (X 30)

B3 CPSHIERLH

2.3 CPS 4t

CPsS A 5EHEM LA REMEE S BB RER
45 (Supervisory Control And Data Acquisition Systems, SCA-
DA) A [R] BFFBR 1 R

(D2 B #L(Globally Virtual) . B #4738 (Locally Phys-
ical 4 : Ry RR BRI 2 AR A IS AN BRGN , BT LB A i 4
W8 T2 4TI E  SEAY M RER FIHa )

(2) B #r A (Deeply Embeded) t : #it AR LRSS 5 AT
HETESRE R ARG — R4, EZ AR A
IR YR A BT B R TR A A

HIA 5 KINEE, BB BEE T, oV HE R 6%
4F.

(3)F 43R 3h (Event Driven) % : B EREE FI 3 GRS M
ALK AL CPS B4, fil & 20— B —~ R~ H >
RS2 , B A A Y B SRS .

(4 LI¥#R 4 7P L (Data-Centric) : CPS &N 2 4% i 41 {4
S5F REH B S5 IE L& (Data Fusion) [7) IR HIR 55, #iE
WA A B OB AP R LA RAMRR, AP R
KEF|EEW BROEMER.

(5) B} [E] &4  Time-Critical) ' ; Y38 it 7 i &5f (] 3h 7
AR, B X CPS By B 44 (Timeliness) 32 i} T ™
WHEK, 5 BRI B L a3 T F P i i 5
PSRN, L H B e E SR 40

(6) T4t (Security/Safety-Critical) M : CPS 1) & 48 31
BEE AU ERRER LR E TERNERS , FHAEN
RFEEEMS P ER R EHE A T B R Y R AR (D
BB, LA R CPS AP MBS R R R BRI, CPS
by 32 2 P 30 [F] B 3R A1 3R 4E B S0 ) BRI P (Safety) SMR I
# T W2 2 (Security) FI @ FA(Privacy) .

(7) B#4 (Heterogeneous) 1 : CPS & T IF L W 545
WERNTFRESE, 84 TRAZBEELTFRRLLHNER
AP TAEM, Eitk CPS R AR A R 5 (Hybrid



Systems) 8%, & G 1Y R 4t (Systems of Systems) ,

(8) B Al 54 (Highly Dependable) ¥4 . it RARE L
A TR 5, 3 TR AR R B &4 L AURIE CPS &1
#U4 (Robusness) ; [F] At R G671 & 7] & (Reliability) .3
# (Efficiencity) , i] §" JB # (Scalability) F13& K7 # ( Adaptivi-
ty),

(9 & # B £ (Highly Aotonomous)#:03! . tH{tk 5 F & 48
#PHE & B 44 (Self-orgnizing) . B B & (Self-configuration) .
B 4¢3 (Self-maintenance) . B $4k (Self-optimization) 1 & {#
1 (Self-protecting) §E f1, 3 % CPS 52 ik B & M (Self-sens-
ing) . H Y% (Self-determination) F B i (Self-control) ,

(10) 45 38 # 3 (Domain-Specific) %7, CPS 5T
FEBRT LREN AT EIRE. AT MEHX . R
W RARMEES  EERTRERENAE L. EhE
HAH LSS IS WA EIINRIT =48,

3 XiECPSHEBILRHAREKR

CPS AL THHE A Yy . TG BR 53 G AHT
FRE . CPS W EARKRTUBRARR RS
FIBA B S AR IHER SHARMM AEAR, E
4 B HPBRERNAETEER SR MEEHEIAR,
BBFME S EEBRATEARE.

| crsmmsrrse

CPSBEFMTE  ATLCPSHRARE o ]

==
— [samnsnr  EHh5EHEN /MDA R
?;*ﬂ ATERBERESNEST  ZHAARA  HEZLRA
HRESHREEE  METHA  RAARR  AHAE ...
==
‘ﬁ*’!*ﬂ! F—RA% TF-RIKR TREEHA um&amm.l
SRR (NGK) (NGI1)
==

|M§*&W||Ms<mgmm § RMEAN A mmmm.nl

4 CPSMEREARKRER

3.1 HEEBESER

HEHELSERYRBAESFEMRE CPSTHMRE
A, FEHHT B ARG L IE 5 (Pervasive/ Ubiquitous
Computing) . #x A &3 (Embeded computing) . 437 &, it &
(Distributed Computing) il = i1 5 (Cloud Computing) . % 3}
i+% (Mobile Computing) | E 118 (Autonomic Computing)
A fF 1+ H (Trusted Computing) %, ¥iEHE HAT 5
BERSHHEERMME, 5 CPS Nikit B 83 TERRE
FEHEHLGRARITE SEFNBRSESE R, EdxAL
PHERGEP, LR HEFEL AT EREE N
S E AT 2RISR, TR T HERELEM &
BRE TR RABRHBER BT T EEREHE.
BaEFI R HEREEN RSB TRMNERAR P Bt
Bimra IR BEdARE. BRE. BRI BRI
il F PR W FRIF I I R 8 HE LR A 48 B9 4443 CPS BR A
EWELBHHT I T HENS E M eE R sEx
LINE T MBI, A iR e Es
RGP EERETEHHT B, NSRS Rkt
BHELEE.

3.2 MSEEHER

PAHHEHLFIE {5 B AR D vl 0 1546 R 48 2 S 3L CPS 1Y
Globally Virtual,Locally Physical 4 EE R RZME. T
—REERR (NGD 1 F — AR 4E (NGN)Y K CPS R HEEE
HIXHAIERA. 1B NGIZ.O B IPve BAR, BT EE WM
HEBEIR 3 A 22 B B 3R %ot 5 ) D 44 A T BB B T BT T
HEBEARK NGN 2B R S 5E . 15T M & 55
REJBAZRED . B, A RKF 4 GENLEE BT F
—fR CPS By R4 B B IRBT
3.3 HERRESHERIER

KEREBSFUTRBEN TR B HERME, PHE#
BRKREMLEYENZHFER RAIXTREREWN
#212031) (Wireless Sensor Networks, WSNs), WSNs f B 5%
BETIEHAE, BN EREIL EREE . BEMES
REMFHFHOEPE TR EFENHRARR., ARG R
SRR P B E AR RS I N X YRR R AL
AEERY R 35 RAD B BREE

TECPSHET, HATH - HERBREHER, B
WSANs(Wireless Sensor and Actuator Networks) , ##1F 2 (&
B AT RS IEEY , WSANs B— s B REERY
Wi B FALBEE NI, L aE PR it R 0947 0, H ik
WSANs B £ K¥HE

g EATR, B ATETR 208 X S B B AR 58137 i
EREET CPSHER, HEXHABREALEMZ b
CPSHEATLIE LM E S TEH, W vl F CPS WSk
B RSB E FF S E R

4 EAHRSHRIK

4.1 CPsEXMHIERBA

54t RRERS URRENIEE SR S
H AR CPS Mt B pURl 3 S0 etk SR A A SR

D ERAE STEVR R T ERERPCEEMZ b,
TRUGESEERE. IMEAEEN. FEPNTEHES
BN FEHYRHENEESES, B CPSHAENREHE
BEiR

@B Z RSt SR B ST ELE S5 8,
HRERGESYWHERGNITME BESHEHRRAS>BHITR
SERR, BT B W B A] 3T (Co-design) 5 B F] 4 #7 (Co-ana-
lysis) 884 5 ¥ 2 B S B A i3 F (Over-constraining) B
AHEA £ (Under-constraining) , ¥ L A& H e B K0 5 3+
ARAAEYHERARIBERE AT BRI L REZ
A EL AR T , FRAR X SR RS A R A CPS 136
EATRDY,

ORKBRITERIEMPR: B F CPSEE T ARKY
HAHEAHRRFEZENZE, B ES B AT %
RAMENEST TR RERITEY—NRBEEFEHTR
BB ZRVERNEIN, TR I R B RIS PO K. CPS R
BETEA KEMYBFEHERATURSRRKHR
e, S BT RA 25 4] B Bk (State Space Explosion) , 0 & 4t

- BAEEHER T EREBRRDY R I T AR

o 27



(OHERIBO IR ER B R X B RTHE LR B
BB R R AR - ER B (8] 4 (Timing) , B F M AT 2
RUATFME, RHEER 2 CPS ., HEH T CPSELH
HESYEERANEEZE, HIR B Emis®. B
RIKHER AR R R T, 15 SRIH (SA 7] LR S8t
PP R GEAE {4 B S BT (B A RECRAERT [ 1 B 5 B 22 R L AT
i IE] (WCET) fIsE #8246 R G (RTOS) T/ ERE K F &0

& (Bench Test), M H,WCET B— P87 A HERE, 2402838

AT RERERAKR SEFEBERTNALEEST RN
HARE, WCET £ AT H 1 REE MM T8 RTOS
BT AR, AT B H . SIS AN “E
FArHLETE CPS F¥ERE , BEEF B E T EME.LME”.

(5) M4&RE#R CPS MsLatia 47 . BRTHE AR MR A (N
TCP/IP) &% T Best-effort S AH & 7 1Y, % F R LB HEER
i) CPS Ri A, RYELBLAI TRt R IE. B FEBIEMEFHE
ERERHEE, Bl EREE R RS R TERER ER
I ME A, EER T CPS WEEANIHEX. BER
AT £ % A T AR R R AR, KR E R
YHREHARE.

(O) B 2R CPS MR RE B R AW R TIFZH
B QAR UE CPS 7E 8 B % B i it M SE R R
@b B4 X FE WA M BB R E; OCPS AF R REBIA
TYERRE, byt y BRnit. FEEMNE,. I
Ry fiotF AT CPS MEHEE S, B REIER™E.
A ITBENZ2ERTLRA REHERIE CPS L2
#.

(DERZ PRSI Rk CPS a8 M
MEEMTEERBANKCENYBERE . STHENIH K
HEILE, TURELEEMES SRAGFEMBES AP L,
RN AFR. BB Internet 224 2 44 1k ) 4% B 05 38
B, ARUEIERASEN iR, HIrMRBIES RS
iR BEAEAAHREERES  ORESFARERFE (N
PAEM S WA RSHHN . R E R EMIEMER R

L5 b BTk . CPS it LAl 22 M BBl 25} | e B U A i
FBAREAH R TE RS, FBouX ki, FEHENRE
ARG KT 5EHBEANBR .

4.2 MR|RK

RE CPSE43ETEHNIMT ZkE HEHEHEX
FERINES , BATrBUE MR R BEXAR. B
IARFERTERARE . RARIE. PR . MEBEARS
RV,

FEEETEQRE (DRERE Y TEHSYHEAERN
REH,FEEE, DRRYEIRE 0. SCR037 K EERHL
RHEEHE A Markov i1 72, R 1 T B EAH E M EL,
SCERL 3804 Hilbertean B R AL 7 B SR BB L & kB
YR (2) B . CPS M ASG A AT RN Bz A
EFHEMRITEEMR. CIR39J8R M T Lattice-based 448
B, EAEEGRE SN MAIEYE 3 . STRRI6 14
AT RS A E AR, ERES R EWY R E A E-
ZSIRI% % , 4R CPS a0y S it 578 i 98 25 5 BK 5 (3D it

. 28 o

FHERL . SUER (404 RS GE B THI 17 IR 95 (SOA B Y , G d 5 4
AR E Lk (B F IR S5 ) B PE-ontology #8241 il & #7845
% PE-SOA, SCER[4113F OWLS #EA (R4 REED FF &
THEHFBEMEEARSEE A8 REANAER
g, LA RS A AN B BT IR 29 3R 5 (4) B 1T gAY . Sek{42]
¥ ETF Duration Calculus 9B E]E SUIMAZRH 5P FR 315
B PORBE RS M 58 METEIFT R .

RERIEFERICRES MK RE. SCERR{341EE—
AR BEF T Interruptible RPC B REEH R B4,
PR R EEREAE R, W TREBK. SCHk(43]
T —/ CPS H IR R 7 8 P LI RARB
B B3 4iF g LHPN BLAY, 333 LHPN # %k bR
RE 7, BRARERRS I,

R AR F EHF 5 U Feature-richness 11 £ /i FI %
W, SBR[ 44 18 F 1 AR R 45T & (FOSD) JL il , A
BT RHAE Y 5 B SO HEWT X B0 P R AR B, R gtk
Hok B R R AR AL A R CPS AR B R, BT
AR RS AR BZ X ReA R F R E UE R M CPS, SCEk
[45]FF & T AT EC B A ()4 BR 45 » LA S Ak 388 o 300 41 3 SR 33
HEH,

RN P ZE R R QoS BILR 4TS CPS XML& H
REBFFE . SCHRL46 %R R E K CPS AR MBI T
BRI VR B R - S RIE N BB AR A0
BT SEHE, FE T S RIS RS HUE , B SR T REFE A
B, 47T IRE T AR MERWAGHEREY,
BB B B H XU 43 8 A% e 99 4% T 35K 88 K A 1) BB (MIIN-
LP), SCHR{48 16 M EEHEH E X T XRMER
s PP EE R TRE, A FRLE BB 6] 55 28 [ B B AE il
B BEN TR, IERIE., CR[490348 T CPS M4
B QoS H I, Ak CPS 7 i 2 I [ i F 4 , B e 0 20138
VR AR RN RAF QoS TR,

Tt FEWRMICEERE T R La 6 eSS
AR DL B LU (Self-diagnostics) % [R]fE ., Sk
(5014 T HETHEHBIEN B HEES, LA T EBER T
TRERBERES, SGRISITBELBS M, 458 WCET %
SR RAE R PATRHE, R PBATE R TR R, R R
G REtE R . SCER(S2]R I T RAI RIS BRI, U F £
EFRE RGN CPS 284, SCER(53] mmBshhsk
CPS 12 i} B F 4k i Diffie-Hellman RFM AR LIER H R
(McCLS) , sk T i A 5 B HE B E RS, SO
(54 PRt 15| A BIPLEE PR P, I AL AE B B R
AR CPS B {5 BitEE. STERIS5 1M T Wi A5 4
L, AUERHITEE R . SCER56 1R T — 1 HE M
MAGRBLN SSHEER(HMM RE-EE, EEXLTH
BEL B R BRI LR WI TR, I R E S CPS R
AT SRR,

B4, CRR33IBF A T Al SRR B X HH A MY
BE RN R T, 830 % a] {5t R B AL A SCR(32 18
CPS IRt T HETHNRBME B L LR — WL RS
NEHFBMBRADNTERLREM R XIRS7TIFRT



CPS ity B R ITE A ; SUBR(58 18 T 5 T T #y 7 8: E il
ARSI, LASTHRF RO 32 NI A K {4 B0  SCAR(59 12 3Tk
(6115 CPS #) WSNs HIBEFER BEHH R BTFE T AR EL 73 8
B ALY AR R

& AR, BRTHR REE7E CPS RS REBt ST b
FroERE, EEENR BRIIAGRZ L CPS R EMA T
FRIFEE , By LA LA R S B CPS KR K .

5 CPSHIHIRRE

HWERRMZZFENEBSHA, RRERSRE
CPS K 6E, = BRI E YR F7E N B0 £ SRR 2 B A8
EH5i#E. XS REHTEHAHLERIE CPSIHETH
WashE.

ORI SBEE. SRR OREREN CPSH
RERITESRERB TURKNMABEREARRENF
K7, Bpr ey & I BAUES:/ AR R A4 S R .

D FRGEHEM .CPSTEAST RN REHMTTT BHY
RG3H, J B AR T I b R PR AR B A R 1 Oy T R B R 33k
HHER. (D4 EM CPS L. &% Internet KN B K,
HEHBAR.HEN CPSHFBITHEMA RS ZEN.
43 RS RIS —A LME B PO B IR, IR BERA
o3 A 0 48 ) SRR B0 RSB i SR HE B R T B 2 % 15 A
MAGSEHEENBEEER WETAHMKN CPSEY . BXE
YEH R EBEE, TRl CPS MR HMEE R 15 S #7408,
X, ERETFHEMERE, B R RN
HERGAMS. HREHHNRAARAH BENAAGRAH
HERBZAHE. KRENAAHRALRBARNIITSEOE
X,mEEAARAHRRAHLERE—HIE L,

AR RN CPSIHBERNTERE FEHE
FRSNERIRGE , BB XY S5 FR LR M B A KRB 43 A 34T
ZEMgHES. AMEENERNRABRRETEEZRMR
HF ORI RN R . BN R RSB I A
IR, FRERBOHARINE T LRSI

(O REHAR : H BT P14 B A X DUFIE AT B o, H it
FEM 4R 5 LB 7 B0 A B I E S, 5 a0 e i
HAAEEH LEEEVHRAHERBLSEEE. B,
BT CPS ¥ ¥R A& MBIREMEE N MG B RE.L, BFIlL
TRENXAEES BE ML,

GYRGFTR BT CPSERTMERBE W KBEM, F
BB HRSE 2 8] A B BT R , DL R AR5 A
ERAE TR, RBR G H HE Z KT RE ke o) v .
RR M TR T EA R G EMRAERER A RIE
RERa et  IEr b . AT M R 20, S5t 4 X3
By CPS R4t FI A HF .

ORBET :FWCPSHBEESTERGLETES
YRR 2 [0 B F A E , BB AL B R 45 M b 8 38 1o Xt
BRI TR . FmBRIES MR R E U ER
Rl (B B4 RERRD , HERREN S
BRI BN EE N ER .,

DERRL.ERPEARGEWRE TR TR E,

CPSHIE AR EL£ERE G &1 4 7 # (Survivability) B
R IMRGEZ Bk Fat, CPS B4 & X # %% (Graceful
Degradation) 247 BAREIRE 1. XT3 T £ 49 M 10 15 B 48
HTRARBNIS. APFNEBRAREE -3 NE
B, REFERTPBAMELZEAR. CPSHE2SBRVLE
IAITHE R AR B — R S, ARG R FE .

(8) A8 % : CPS SR 81 T A4 RS IR LA B 1F) 15 2
H B, B B g A P IS RS A 5, B LR
ML T E ST CPS B0 37 8 %, 4 o 45t
A PR S RS MR W B B, T R BB R /) BE th 5
P& YR MR i 5 £ RS P45 ) BB AR BT LU R R BT 8%
BHfTHH TFRAERNITEMERFES, B EER T4£
AR, B LUTR E R DAT 3% P48 TF A M0 50y BOiE 6 B 2 T DUFT
BEEHEA.

BRIE FEYVHEHMSRE(CPSEEBHRTEASYH
HAZREFANT -RERRE, ERTHAITERFE SR
RENEESEGSHA. BT REXNYBRNATAREE
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